Activin/nodal signaling and pluripotency.
Maintenance of a pluripotent cell population during mammalian embryogenesis is crucial for the proper generation of extraembryonic and embryonic tissues to ensure intrauterine survival and fetal development. Pluripotent stem cells derived from early stage mammalian embryos are known as "embryonic stem cells." Such embryo-derived stem cells can proliferate indefinitely in vitro and give rise to derivatives of all three primary germ layers. Their potential for clinical and commercial applications has sparked great excitement within scientific and lay communities. Identification of the signaling pathways controlling stem cell pluripotency and differentiation provides knowledge-based approaches to manipulate stem cells for regenerative medicine. One of the signaling cascades that has been identified in the control of stem cell pluripotency and differentiation is the Activin/Nodal pathway. Here, we describe the differences among pluripotent cell types and discuss the latest findings on the molecular mechanisms involving Activin/Nodal signaling in controlling their pluripotency and differentiation.